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Simulations
Cluster Analysis
1. Phylogenetic trees using neighbour joining with pairwise deletion. Read 
counts for each cluster in each visually identified pool were summed.
2. Retrospective read assignment – clustered reads were aligned against 
consensus sequences of individual subjects and assigned to the subject 
with the best match. Used for experiment validation.
Potential Forensic Sample
Blood, hair, skin, etc. collected by forensic officers and passed to laboratory 
personnel for processing.
Figure 1: Workflow (blue) illustrating pooled sample inputs 
cell(●), DNA(●) and PCR(●) used in the experiment
Methods continued:
A mock mixture sample was created in the
proportions of 0.1%, 1%, 9% and 90%
from 4 different ß-Lymphoblastoid cell lines.
Further mock pools were made at each step
in the workflow, including two simulated
pools (Figure 1). Additionally the four cells
lines were analysed individually to validate
the results. Data analysis was conducted
using in-house software by an operator
blinded to the nature of the mixtures.
Results:
1) Clusters were recovered representing the 
three largest pooled subjects for the cell(●), 
DNA(●) and PCR(●) product pools (Figure 2)
Methods:
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Affinity propogation2 was used for clustering because it is fast and requires 
no prior knowledge of number of clusters (subjects)
Alignment and Trimming





3) Simulated pools suggest that a pooling
ratio resulting in 0.1%(P4●) of reads for the
smallest component would be detectable,
but confirms that a sample at 0.03%(P5●)
would not be found in a cluster (Figure 4)
DNA extraction
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Figure 3: Proportions contributed by subject































2) The proportion of pooled subjects,
clustered reads and mapped reads were in
good agreement except for the 0.1%
pooled sample which was under-
represented in the sequenced data and not
found by the clustering (Figure 3)
Finger prints
Biological samples
Human and other: 
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Figure 5: Number of nucleotide substitutions between pooled samples
2 3 4
1 10 7 6
2 10 5
3 5
4) Retrospective analysis of the pooled
samples found that they were all clearly
distinct from each other, with a minimum of
five substitutions difference between the
samples. (Figure 5)
Figure 2: Relationship between bioinformatically 
assigned sequences from pooled experimental samples
Figure 4: Relationship between bioinformatically 
assigned sequences from simulated pools
Conclusion:
In the analysis of samples containing
mitochondrial DNA from several subjects,
the sequence of the HV1 region for subjects
can be isolated from each other to aid in
forensic identification. This is true for
subjects contributing as little as 0.1% of the
sequencing data used in the bioinformatic
analysis. However, it may be difficult to
quantitate exactly what proportion of the
original sample the subject contributed. This
is especially the case in forensic samples,
which would typically be heterogeneous.
0.1%/0.03% cluster
